This study presents a preliminary analysis of the potential of electric energy generation from vegetal biomass coming from different Brazilian regions. The residues derived from sugar cane, silviculture, rice, cashew nuts, bay coconut and elephant grass were analysed. Based on the values of their harvests (referring to 2017/2018), with the exception of elephant grass', the most updated mapping of which was in 2015, and also on the values of the lower calorific powers researched in the pertinent literature, thematic maps were constructed, which demonstrated the potential of electricity generation of crops. The results showed that, for cane and forestry, whose stage of development and use are already consolidated, there is still room for exploration. Rice bark and elephant grass presented high potential and growth capacity, while cashew nuts and coconut shells may be an energetic alternative, especially for the Northeast, despite the problems related to humidity of the latter.
INTRODUCTION
Renewable energy sources play a key role in current global strategies to reduce greenhouse gas emissions and partially replace fossil fuels. The reserves of these fuels, such as oil, gas and coal, are the main sources of energy scattered across a small number of countries. In this way, they form a fragile energy supply that must reach its limit in the foreseeable future.
In this sense, energy sources point the way chosen by the nations in terms of economic development, since choices are guided by the world's production, energy security and consumption standards of every society. Although the energy matrix has undergone changes over time, it is still possible to state that one is located in an era of fossil energy sources. Even with clean and renewable energy introduction processes, the world continues to invest in the search for new reserves of oil and other inputs of non-renewable origin.
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Municipality in the State of São Paulo (SÃO PAULO, 2017) . When the analysis is performed on the participation of the sources on the installed capacity, the biomass happens to correspond to 9. 4%, or approximately 14,132 MW (EPE, 2018b) .
Given the advantages mentioned above for the country as a whole, it is important to highlight regional particularities. Due to the vast territorial dimension of Brazil, as well as the climatic differences between regions, the incidence of different crops conducive to the production of bioelectricity is a reality. In the states of São Paulo, Minas Gerais, Bahia and Rio Grande do Sul, according to the Brazilian Association of Planted Forest Producers (ABRAF) (2013), forest residues (silviculture) stand out, representing 87.1% of the planted area. In the sugar and alcohol industry, São Paulo accounted for approximately 55% of the total area planted, also stand out the states of Paraná and Goiás and the Zona da Mata Northeastern Region (Brazilian Institute of Geography and Statistics [IBGE] , 2017a).
Concerning other crops and plant residues used to generate electricity, there is rice husk in Mato Grosso, Maranhão and Rio Grande do Sul (MAYER; GALLON; HOFFMANN, 2018) . The cashew nut shell has higher production in the Northeast and Pará, as well as the coconut shell of the bay. In addition, there is also the potential for elephant grass, produced in large scale, mainly in the western region of Bahia.
Thus, the main objective of this work was to map and analyse the potential of electric power generation, and the surplus potential, as the case may be, from the aforementioned residues and crops, identifying the specialties of the different regions of Brazil. Specifically, it was intended to: a) evaluate the current scenario of biomass in the world and in Brazil and its use for bioelectricity generation; b) identify the current and more efficient technological routes to convert plant residues into electric energy; c) map and measure the potential of electricity generation, exposing the results from thematic maps.
In this sense, this article is divided into four sections, besides this Introduction. Chapter two is about the state of the art, exposing scenarios for the use of biomass for electricity generation in the world and in Brazil, as well as demonstrating the conversion technologies. In chapter three, there is an explanation of the methodological process of this research construction, which used thematic cartographic techniques to organize the maps. In chapter four, the results found are exposed and discussed. Finally, in chapter five, there are inferred final considerations and proposals for project development and new studies.
THE USE OF BIOMASS AS A GENERATING SOURCE OF ELECTRICAL ENERGY IN THE WORLD AND IN BRAZIL
Biomass is the oldest form of primary energy used by humankind. For millennia, and even in a relatively recent past, it has differentiated itself as the main source of energy used in the world. In its vegetable form, it is characterized as a device of nature to store solar energy. This means that plants, through the process of photosynthesis, combine the carbon dioxide (CO2) found in air and mapping and analysis. Análise bibliométrica em publicações relacionadas a logística e mobilidade urbana no contexto de smart city. R. Tecnol. Soc., Curitiba, v. 15, n. 37, p. 332-359, jul./set. 2019.
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groundwater to produce carbohydrates of various types, constituents of the vegetal tissues, which in turn, possess considerable energetic value.
Only in the last 25 years of the 19th century, biomass was surpassed by coal and, only at the beginning of the 20th century, by oil. Despite its pioneering and of being considered as one of the sources of greater growth potential for the coming years (given its diversity in obtaining electricity and biofuels) (PUROHIT; CHATURVEDI, 2018), it represents only 10.3% of the world energy matrix, according to the IEA (2017). It is still composed mainly of fossil fuels such as oil, coal and natural gas (Figure 1 ). Concerning the production of electricity, the world's dependence on fossil fuels is also high. Figure 2 summarizes the world electricity matrix, with the supply of electricity and the participation of different sources for the years 1973 and 2016. The offer increased from 6,131 TWh to 24.97 TWh, that is an increase of approximately 307% in this period. The most used sources were coal, which practically maintained the same percentage of use in the last 43 years, and natural gas, which doubled its participation in the matrix. Renewable energies (with the exception of hydroelectric power) also grew significantly in the order of 800%, increasing their share from 0.6% in 1973 to 8% in 2017 Brazil occupies a prominent position in the world energy scenario because it has the most renewable energy matrix in the industrialized world, with 43.5% of the energy consumption from renewable sources (AGUIRRE; IBIKUNLE, 2014; IEA, 2017) . The global leadership in renewable energies is likely to continue as renewable energy production will double in 2035, maintaining an average of 43% of the Brazilian energy matrix (IEA, 2017) .
The same occurs with the electric matrix, where 82% of the electricity generated come from renewable sources, against 23% of the world's electrical matrix (Figure 3 ). This shows that the Brazilian electricity sector has one of the lowest carbon intensities in the world, despite the greater availability and use of the hydroelectric source (LAM et al., 2016) . This means that in spite of being considered a renewable and clean energy, it can generate environmental impacts and, in times of rainfall, causes a decrease of energy production (LAM et al., 2016) . This is a worrying fact, since electricity consumption will reach 971 TWh in 2030 and 1,605 TWh in 2050 (EPE, 2018b . 
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In the biomass field, Brazil holds a great potential to produce various crops. It is one of the countries with the largest abundance of renewable energy in the world and, unlike other nations, has some advantages to lead energy agriculture. Among these advantages, it stands out: the ability to incorporate new areas into agriculture for energy generation without competing with food production, environmental impacts limited to what is socially accepted, the possibility of multiple crops throughout the year, the intense solar radiation received and the diversity of the climate and exuberance of biodiversity (PRATES; SCHAITZA, 2018).
Another advantage of biomass as an energy source is the possibility of expanding, decentralizing and distributing the energy supply, meeting the needs of regions that have a generation deficit. This would allow distant sites to become less dependent on fossil fuels to move fleets or as a source primary power. In these cases, rural producers would gain because, in addition to producing food, they could become important suppliers of energy beyond the rural area.
Bioelectricity represented 9% of the Brazilian power matrix or 14,763 MW of power granted in 2018, according to data from the National Electric Energy Agency (ANEEL) (2018), with sugarcane (77%) as the most important source, forests (21%) and other sources of biomass (2%). Currently, 556 registered independent producers produce electricity to meet their energy demands, with the surplus marketed in auctions or in the free and short-term markets (FERREIRA; PATAH, 2017). As a result, the country ranks as the world's fourth largest producer of biomass energy alongside the United States, China and Germany (RENEWABLE ENERGY POLICY NETWORK FOR THE 21st CENTURY [REN21], 2016). The maintenance and possible extension of this advantage will depend on the sources of biomass used, as well as on the conversion technologies, which are the target of the next section of the research.
PRODUCTION OF ELECTRICITY FROM BIOMASS
The technological alternatives for the production of electric energy from forest biomass and agricultural residues consist of their conversion into intermediate inputs, later transformed into mechanical energy in driving machines, triggering an electric power generator. Considering this study focuses on the mapping and analysis of the potential of electric energy production from forest biomass and agroindustrial residues, two technological routes were described, according to the study contemplated in the National Energy Plan 2030 and summarized by ANEEL (2008), defined as follows: a) Steam cycle with backpressure turbines: used in an integrated way in productive processes by cogeneration. In this process, the biomass is burned directly in boilers, resulting in thermal energy used in the production of steam. This steam can be used to drive turbines used in the required mechanical work in industrial production units and turbines for electric power generation. b) Steam cycle with condensation and extraction turbines: in this cycle, the steam at the end of the work on the turbine is totally or partially condensed to meet the mechanical or thermal activities of the production. This condensed energy, when integrated in the cogeneration process, is extracted at an intermediate point in the steam expansion that will drive the turbines. The fundamental differences of this cycle and the steam cycle with backpressure turbines are the existence of a condenser in the exhaust of the turbine and the occurrence of certain levels for heating the water that will supply the boiler. The first difference provides greater flexibility of the thermoelectric generation, while the second generates an increase in the overall efficiency of energy production. According to Zhao, Minett and Harris (2013) , a disadvantage of this system is its high installation cost, especially when compared to the investments required to implement the simple condensation system. c) Combined cycle integrated with biomass gasification: combined cycles integrate heat recovery and steam turbines that use the thermal energy of the gas turbine exhaust gases to generate steam and reuse it in the production of electricity in a turbine the overall efficiency of the cycle. In the present work, the use of biomass gasification technology in a combined cycle has shown to be efficient in the development of biomass gasification, of thermoelectric generation from 14% to 22% higher when compared to the conventional condensing steam turbine cycle.
Despite all the technology available for the generation of electric energy from agricultural biomass, the thermoelectric generation of this source is concentrated in the sugar cane bagasse. Therefore, it is important to develop studies that point out the potential gains of energy generation from other biomass sources, as well as their location.
METHODOLOGY
In relation to the objectives, this research is characterized as descriptive, since it aims to describe the characteristics of the main vegetable origin biomass sources for electric power generation in Brazil, highlighting the regional particularities, as well as their availability. The study design was bibliographical and documentary.
The objective of this study was to map and calculate the potential for electricity generation from different sources of biomass: sugar cane bagasse, forest residues, rice hulls, bay shells, cashew nuts and elephant grass. Their respective harvests were consulted (2017/2018). The availability of the crops was collected together with the Municipal Agricultural Research (PAM) of the IBGE (2017b), and the report of the Production of Plant Extraction and Silviculture (PEVS), of the IBGE as well, in the case of forest residues. The exception was the elephant grass, which the Institute does not carry out separately from other forage crops. Thus, the data collected from the Laboratory of Image Processing and Geoprocessing (LAPIG), from the Federal University of Goiás, were used to perform systematic and periodic mapping on pastures. For the grass it was used the production of 2015.
The calculation methodology of energy conversion was based on the publication "Methodologies of calculation of energy conversion of selected biomasses" of the Bioenergy Atlas of Brazil, whose last edition was published in 2012 by the National Reference in Biomass (CENBIO), linked to the Institute of Electrotechnics and Energy (IEE) of the University of São Paulo (USP). Currently, To perform the calculations, the production of each biomass was collected from IBGE various bases in the 2017/2018 crop, with the exception of elephant grass that used data from 2015 and the Lower Calorific Power (CPI) of the inputs that was consulted with pertinent literature. From these results, the thematic maps shown in section four were constructed. In this way, the methodologies for calculating the electric power generation potential for each type of biomass analysed in this study are presented below.
SUGAR CANE
The cogeneration of electric energy through the residues of sugar cane has already been widely studied. Proof of this is that currently, according to data from BEN (EPE, 2018b), the domestic supply of renewable energy in Brazil reached 42.9%, with cane residues accounting for 17%. The production of electricity through bagasse cogeneration is an effective undertaking established in several countries beyond Brazil, such as India and Mauritius (MUHAMMAD; AHMED, 2016).
The electric power generation potential is calculated by multiplying the efficiency of the process given in kilowatts by the amount of sugar cane harvested in each Brazilian municipality in the 2017/2018 crop, which was provided by the PAM of IBGE (2017b). (Equation 1). The process efficiency scenario was established at 30 kWh/tons of sugar cane (Tc) based on a study by Trombeta and Caixeta Filho (2017) . In the referred study, searching for agroindustrial indicators for the sugar cane industry, they found that more than 60 % of the boilers in the industries analysed present a low-pressure technology (up to 48 bar) and 69% of the turbines are of the single backpressure type. It was also established that the system only operates during the harvest (April to November), with 95% of the annual hours, totaling 5,563 hours. 
RICE HUSK
Studies for electricity generation from rice husk are widespread. The main conversion technology used is gasification. A study by Darmawan et al. (2018) , showed that processing 200 t of the grain can generate surplus electricity of about 3.4 MW with a production efficiency of about 32%.
For the calculation of the electric power generation potential, the value of the 2017/2018 crop was used, which is provided by IBGE in tons of rice produced. Thus, it is necessary to consider only the husk as residue. For this estimate, the study of Oliveira et al. (2015) was used, which states that approximately 22% of the rice is husk. The CPI used was 3,300 kcal / kg (OLIVEIRA et al., 2015 The efficiency considered in the process was 15% and it is assumed that the system will operate in 95% of the annual hours, resulting in 8,322 operating hours per year. In addition, to convert kcal / kg to kWh / kg, it is necessary a division by 860.
BAY COCONUT SHELL
Coconut palm is a plant of great socioeconomic importance for Brazil. Besides producing food, the productive chain of this culture generates a large amount of waste, among them the bark, which, if discarded incorrectly, contributes to the spread of diseases, to the procreation of venomous animals and to the pollution of the environment. (MARCELINO; MELO; TORRES, 2017).
The PAM of the IBGE (2017b) informs the quantity in a thousand fruits, therefore, it is necessary to establish an average weight for each fruit. The established value (0.5 kg) was selected according to Atlas of Bioenergy of Brazil (CENBIO, 2012) . Then the IBGE values were divided by a thousand. However, it is necessary to consider only the husk of the fruit as an agricultural residue that can be used for the generation of bioelectricity. According to Marcelino, Melo and Torres (2017) , the husk represents on average 57% of the fruit. The CPI considered was 3,413.10 kcal/kg (MONIR et al., 2018) . Thus, the calculation was arranged according to Equation 3. The parameters of efficiency, application and conversion were the same as those used for rice husk. CASHEW NUT SHELL Cashew cultivation is practiced in several regions of Brazil, with emphasis on the Northeast Region, where, according to IBGE (2017a), 502.98 hectares are cultivated. Cashew nut is formed of three elements: shell, layer and almond. The shell is not used for commercialization, but it can be used for several purposes. Among these there are the productions of liquid biofuel (extraction of cashew nut liquid), solid fuel (by briquetting the shell) or electricity generation by pyrolysis (converting the shell into energetic gas by means of partial oxidation at elevated temperatures) (AGYEMANG; ZHU; TIAN, 2016) .
To calculate the bioelectricity production potential, it is necessary to know the percentage of the shell on the chestnut. According to Morais (2009) and Paiva, Garutti and Silva Neto (2000) , the shell represents 45% to 50% of the weight of the nut. For this research it is was used the most conservative value of 45%. The CPI considered was 4,184.58 kcal / kg (FIGUEREDO, 2011 ELEPHANT GRASS Elephant grass (Pennisetum purpureum), also known as napiê grass, is a plant species native to Africa with growth rates of up to 40 tons of dry biomass per hectare per year (FONTOURA; BRANDÃO; GOMES, 2015). For more than a century, the plant was also introduced in South America and Australia as fodder for livestock. It requires few additional nutrients for growth and can be harvested up to four times a year, which makes this plant prospective for energy use (LI et al., 2016; OLIVEIRA et al., 2015; WOODARD; PRINE, 1993) .
According to Marafon et al. (2016) and Saraiva and Konig (2013) , the average CPI of the grass in its various diversities is 4,129.89 kcal/kg. The technique used for its conversion is similar to that used by sugar cane, that is: multiplying the efficiency of the process given in a kilowatt, by the amount of elephant grass produced in Brazil in 2015 (Equation 5). The estimated efficiency scenario was 30 kWh/t and it was assumed that elephant grass is productive throughout the year. In addition, the system operates at 95% of the annual hours, totaling 8,322 hours. 
FORESTRY
When it comes to planted forests, wood is the most sought-after raw material, with other parts of the tree (bark, branches, leaves and roots) often being treated as waste. All material left behind during harvesting is considered as forest residue, both in natural forests and in reforestation. It consists of leaves, branches, part of the bark and part of the wood that is not used, such as the tips (wood with smaller diameter than the commercial one). The remainder of wasted material is generated after harvesting the trees, due to the cutting process (CASTRO et al., 2017) .
For this research, the information provided by the IBGE (2017b) of the already processed wood was considered, based on the wood Eucalyptos Benthamii, a species from Australia and that is the most common in Brazil. Only the residue resulting from its processing, ie 40%, was considered (BLOIS et al., 2017) . The data provided by IBGE is in cubic meters (m3) and these values must The data were collected, and the conversions made according to the equation above, using the free software with open source QGIS, version 3.0.1, for the construction of the thematic maps exposed in section four of this article. The analysis of the maps allowed a better visualization of Brazilian potentialities in terms of vegetal biomass for electric power generation.
RESOURCES AVAILABILITY, BIOMASS CONSUMPTION AND ELECTRICAL ENERGY GENERATION POTENTIAL
After presenting the technologies and calculations of biomass conversion of plant origin, this section aimed to demonstrate, through thematic maps, the potential of electric energy generation of each of them. It is important to note that some Brazilian states have projects that already produce electricity from some of the crops selected by this research, mainly by cogeneration. Thus, it has become necessary to reduce from the theoretical potential calculated what is already produced. 
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Source: Authors (2019) Currently, Brazil has 474 enterprises that produce energy from sugarcane bagasse (404), forest residues (56), rice husk (12) and elephant grass (2) (ANEEL, 2019). The energy generated in 2018 from these biomasses was 20,944.98 GWh/year. This represents approximately 4% of Brazil's total domestic electric energy consumption in 2017, which was 526,200 GWh/year (EPE, 2018b) . If all potential were used, this figure would rise to 67,141.98 GWh/year, or approximately 13% of consumption. Considering that the country imported 36,400 GWh in 2017 (EPE, 2018b) to meet its electricity demand, only the surplus theoretical value would be enough to meet this shortage, with a positive impact on the trade balance.
It is important to highlight that ANEEL's aggregate data do not show the existence of projects that use the other vegetal biomasses analysed in this research, i.e., cashew nut shells and coconut shells which, together, have the potential of producing electric energy in the order of 37.11 MW, considering the 2017/2018 crop.
Sugar cane is one of the crops most used for the production of electricity in a cogeneration system. The largest producer is the state of São Paulo, with a power output of 5,799.5 MW (ANEEL, 2019), effective production of 1,366.32 MW (Union of the Sugar Cane Industry [UNICA], 2017) and a technical surplus of 1,062.71 MW. According to the National Center for the Industries of the Energy and Biofuels Sector (CEISE BR) (DE SOUZA, 2017) , the state imports approximately 60% of the electricity needed to meet its demand or 80,000 GWh. If the potential technical surplus was used and, considering that a plant operates in all hours of the year (8,760 hours), it could produce up to 9,309.34 GWh/year, helping to reduce this economic impact.
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Other states that stand out in terms of potential are Mato Grosso do Sul (253.08 MW), Minas Gerais (77.15 MW), Mato Grosso (76.42 MW), Goiás (44.11 MW) and Bahia (25.70 MW). Figure 5 illustrates the surplus power generation potential for all Brazilian states. The production of wood in the form of logs, firewood or charcoal also generates a large amount of waste that can be used to produce electricity. As shown in Figure 6 , the Brazilian states with the highest potential for utilization of forest residues are Paraná (738.87 MW), Santa Catarina (449.67 MW) and São Paulo (439.54 MW), followed by Bahia (298.25 MW) and Mato Grosso do Sul (295.44 MW).
It is important to note that the type of wood production (reforestation, extractive or dedicated cultivation) directly influences the distribution of generated waste. In cases of selective extraction and decentralized processing, the use of forest residue may become economically unviable, given the environmental impacts they can cause, despite advanced management techniques and reduced impacts. Among the forage grasses, elephant grass is, admittedly, the one with the greatest productive potential, adapting very well to the climate and soil conditions of practically the whole of Brazil. While eucalyptus, the most exploited species in the country for cellulose and charcoal production, produces up to 20 t of dry biomass per hectare per year, elephant grass is capable of producing at least 30 to 40 t/ha/year (MARAFON et al., 2016) . However, just like rice husk, investors of the electric sector have neglected this potential. Proof of this is there are only two companies that turn elephant grass into electricity. One of them is located in the state of Bahia, with a power of 30 MW and the other one in Amapá, authorized to operate at 1.7 MW (ANEEL, 2019).
The authorized 31.7 MW, therefore, represent only 12.53% of the calculated theoretical potential (252.86 MW). The states with the greatest skills are Minas Gerais (32.33 MW), Mato Grosso (31.86 MW) and Bahia itself, which already owns its industrial unit with capacity to generate 24.59 MW of power. The last two biomasses studied in this research, cashew nut shells and coconut shells, despite having high potential, especially the coconut, do not have dedicated projects or a cogeneration system for the production of electricity, according to information from ANEEL (2019).
Cashew nut is produced basically in the Northeast of Brazil, being the fifth largest producer in the world. Production in 2017/2018 was approximately 267 thousand tons, with Ceará state being the largest producer, with 81 thousand tons. From this total, it is estimated that the value of the residue (the shell of the nut) represents 45% of the fruit, from which energy can be obtained in several ways: briquetting the shell, biodiesel by means of cashew nut liquid and, in the specific case of this study, pyrolysis, using water vapor as a gaseous agent for electricity production, as performed in India -currently the largest producer in the world.
In addition to Ceará, the states of Rio Grande do Norte (0.82 MW) and Maranhão (0.67 MW) are the ones with the highest potential for bioelectricity production. If the system operates uninterruptedly for one year, Rio Grande do Norte would generate 7,183.2 GWh/year, which would be enough to supply 45% of the state's total electricity generation. In the other hand, Maranhão supplied 41% in 2017 according to information from Statistical Yearbook of Electrical Energy (EPE, 2018a) . Figure 9 shows the production potential of each Brazilian state, with emphasis on the Northeast region and the state of Pará. mapping and analysis. Análise bibliométrica em publicações relacionadas a logística e mobilidade urbana no contexto de smart city. R. Tecnol. Soc., Curitiba, v. 15, n. 37, p. 332-359, jul./set. 2019.
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FINAL CONSIDERATIONS
The research showed that Brazil has significant potential for electric power generation from biomass sources of different types and in different regions. Hence, the potential for sugar cane bagasse and silviculture, which are already widely developed, are still unexploited crops, such as rice husk and elephant grass, as well as coconut shells and chestnut shell, which do not even have ventures granted by ANEEL. The country's regional characteristics have also demonstrated the possibility of diversifying the production of electricity from biomass in different states. Due to this fact, beyond improving environmental sustainability by reducing CO2 emissions and the final destination of waste, it can help in the economic context through the generation of employment and income.
The data presented evidence that Brazil has significant potential for the production of electricity from the residues researched. According to the applied The sugar cane bagasse and forest residues, which were considered only surplus potential, have a capacity of 1,810.21 MW and 3,131.33 MW, respectively, capable of generating, together, 43,287.89 GWh/year, if they operate in 100% of the annual hours.
Although the remaining residues (rice husk, cashew nut shell, bay coconut shell, as well as elephant grass) are little explored from an energy point of view, they have a combined potential of 479.72 MW. In addition, their advantage, in particular the elephant grass', is to be able to be produced in disparate regions of Brazil, and, consequently, to be used for conversion into bioelectricity, significantly reducing the Brazilian energy deficit and reducing its historical dependence on hydroelectricity.
As future studies, the calorific powers of samples of these residues for each region should be investigated, defining the best technological routes and economic and locational particular analyses. It should be done in order to implant and expand projects aimed at the production of electricity in a sustainable way, especially in less developed regions, such as the North and Northeastnevertheless, both with broad potential for the development of renewable energies.
Finally, other sources of biomass, for example municipal solid waste, liquid effluents and oilseeds, such as palm oil, should have potential evaluated, since the diversification of the biomass used to generate various agroenergy products is essential to increase the supply of electricity in Brazil.
Potencial da geração de energia elétrica da biomassa vegetal em diferentes regiões do Brasil: mapeamento e análise RESUMO Este estudo apresenta uma análise preliminar do potencial de geração de energia elétrica a partir de biomassa vegetal proveniente de diferentes regiões brasileiras. Foram analisados os resíduos derivados da cana-de-açúcar, silvicultura, arroz, castanha de caju, coco-da-baía e a gramínea capim elefante. A partir dos valores de suas safras, referentes à 2017/2018, com exceção do capim elefante, cujo mapeamento mais atualizado foi de 2015, juntamente com os valores dos poderes caloríficos inferiores pesquisados junto à literatura pertinente, foram construídos mapas temáticos, que demonstraram o potencial teórico de geração de eletricidade das culturas. Os resultados demonstraram que, para a cana e a silvicultura, cujo estágio de desenvolvimento e utilização já estão consolidados, ainda existe espaço para exploração. A casca de arroz e o capim elefante apresentaram alto potencial e capacidade de crescimento, enquanto que a casca da castanha de caju e a casca de coco-da-baía podem ser uma alternativa energética, especialmente para o Nordeste, apesar dos problemas relacionados a umidade deste último.
